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ABSTRACT 



PURPOSE: To obtain a compound useful for obtaining a ferroelectric liquid crystal 
element having a high response speed, a small temperature dependency response speed, 
and a high contrast by selecting a specified liquid crystal compound. 

CONSTITUTION: This compound is obtained by selecting a liquid crystal compound 
represented by the formula: R r A r X r A2-X 2 -A3-R2 [wherein and R 2 are each F, CN, 
or a 1-20 C alkyl; to A 3 each is a single bond, 1 ,4-phenylene having no or one or two 
substituents (F, CI, Br, CH 3 , CF 3 or CN), pyridine-2,5- diyl, pyrimidine-2,5-diyl, 

-piperazine^S-diylrpyridazine-S.eHdiy^ 

benzofuran-2,5-diy!, benzofuran-2,6-diyl or the like; at least one of At to A 3 is 
benzofuran-2,5-diyl or benzofuran-2,6-diyl; and and X 2 are each a single bond, COO, 
OCO, CH 2 0, OCH 2 , CH 2 CH 2 , CH=CH or C=C]. 
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Ri — Ai -Xi -Ai -Xi -Aa -Ra (I) 

JSmmftUfcHfeftT. -O-. -S-, -CO-, 
-CH (CN) -. -CH=CH-, -C3C-»CH€ 

y*K^tc^*5nr^rt)A^) «^*r. Ai , a 
2 . a, «^-n-en^ticm<e^xiiM«m^v>ttie 

Xi±2ffl0)fia»» (F, CKBf, CH,, CF, X 

2, truy^>-3. 1, 4 

-^DA+*>l/X 1, 3-i?***r>-2, 5-i> 
-f.ik 1. 3-S^7>-2. 5-5?<JW?t7x> 

2— 5--vM^,-^T^/-;i— 2,-5^iMJP,-^-^- 



*/V>2, 6-5M>, 2, 6-^7^ 

(lb) Ai *M>!/77>-2, 5-SMJl'Xtt'O 
*/7?>-2, 6-3>-f )UT»0. Ai , Ai te&ttft 
*Httl«Xli2fl0)tBJft£ (F, CI, Br, CH 

, * cfi xttCN) s*rr*i. 4-7i-ux e 

(Ic) A* ^/77>-2, 5-SMJVX»^> 
V77>-2. 6-^^*9. A-. , A. ttfc»» 
^tittl«X«2H©H^» (F, CI. Br. CH 

, . cf. xwxn) **rr*i. 4-7xzi/x tr 

«J^>-2, 5-5>-fJk l£«J35»-2, 

tr^^>-2, s->m;w tryy^>-3. 6- 



2, 5-5M ^>V**1r»/-iP-2. 

^>y^77-;v-2. OV5-7*/ 

-JW-2, 6 -iMJP. ^/77>- 2. 
;k ^>*/7?>-2, */*tr»J>- 
2, 6 - SMJk U >- 2. 2. 6- 

t7^I/X -f>*>-2, 5-i?<;p, 2-7;v*;v 
-f > ^ > - 2 , 5 - 5?-f (7 JP* JU£fct&;fcIS*T» 1 

a^i 8 0ja«ttxii7>Ktto7^vsT?*5) . -f 
>yy>-2, 6-^<;w, 2-7^+)W>^/>- 
2 . 6 - ;w (7 jw^t )vmtmm&=?& i s 1 8 co 
ia«v:xti^tt«w7;u+>'vaT**) , t?v?>- 

2. S-SMJk 2-7)l*)MV?>-2. 

{7)\,*)vm\tmm=HSLifi ia^is ©aiattxii 
$r&4K7JM^2i"C**) a>6Xtfn*. &u Ai , 

Ai , Ai <D5^. ^>i< tt>l^tt^>*/7^>- 
2, 5 )VXW<> s S7y>- 2, 6-5*"f JW* 

Xi , Xa nmte^ -coo-, -oco-, - 

CH , 0 _, -OCH: -. -CHa CHa -CH 
= CH-, -CsC-T*4. 3 

fc (ia) - (ic) <omrt\frr$>zz.£&ft&£ 

(I a) At 7^>*/75>-2. 5-5M;«tt'0 

V7 7 >-2, 6-^<;vt*o. aj 

lflXtt2fflafl*£ (F, CK Br, CH, , CF 

.XttCN) 4-7i-I/>. KUi?>- 

2, s-sj-ou trusy>-2, s-^-ow 

1, 4-'>^a^+^V->, ft7i>-2, 5-'^ 
;k ^7!/-JU2. 5-^-f;k 9-7 s S7 % /-)V-2. 50 



2, 5 - 5?-r ji^ ^atin^aattfl:^* 
tat*« 3 ] wffi-tt^c ( i ) T&t>$nzma&{t 

(Iaa)-(Icc) <z>\,*TtlfrVb*C£& 

(Iaa) Ai *t^/77>-2, 5 -V< )VX\t^ 
>*/yy>-2. e-SH^TfcD, Ai MIM^ 
ttlfiXtt2fiWB»S (F, CI, Br. CH> . C 
F» XliCN) *^r-rai ( 4-7x-U>t!*t). A 
i RtfX: ; Xa ISmte^T*S«efitt^« 

(lab) Ax 2. 5-i?<^Xtt^ 

>Vyy>2 t JVT*0. A* ttfcT'J^>- 

2, S-SMil'TfcO. Ai RT^Xt , Xa tt#l8£T 

(lac) Ai *t^>»/77>-2, 5-^^Xti^ 
>V77>-2, 6i?-fJVT360. Ai litr'J5^>- 
2, 5-5HJl'T*!3, Aa S^Xi . Xi tt^fe^T 

(lad) Ai ^>y77>-2 ( 5-->"<;PX(i^ 
>»;77>-2, 6-^^f^r*0, Aa Wl. 4--> 
^D^yl/>T*D. Ai ft^Xi , Xa tt¥*££T 

(Iba) Ai ^>'/77>-2, S-^-f/WXJ*^ 
>'/77>-2, 6-V-T^T*0. Aa ttfcfl&l£^ 
ttl«3X»i2fl©att« (F. CI. Br. CH. , c 
Fa XliCN) &rr*l. 4-"7x-l/>T*0. A 
i »4*S(B^VittlflX«2<aottfftS (F. CI, B 
r. CHa , CFa XiJCN) SWi - * 1 . 4-7x~ 
W>, kf'J^>-2, 5-5?-fJk fcT'JSi;>-2. 5 
-■/-f;k 1, 4 -*s9U*\*ci'V>> 7"t7x>- 
2, 5 - 5?-f JV. ? l 7 % /-^-2 l 3-7V 
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77-^-2. 6-5MM»Satf*U.Xi * X* 

(Ibb) Ai *K>V77>-2, 5-5>-fi«tt"« 
> l /77>-2, 6-^>f;UT*0, A 2 liK'Jy>- 
2, £'J£y>-2, 5-5>-fJk 1. 4 

7^-^-2. 5-3?-f;k 97*J7 % /—fr-2* 5- 

s?-f**»*atf*u Ai ii*sa»*v^ttifix»i2flw 

IB&£ (F, CI, Br, CHi , CF> XttCN) £ 
fiTT*!, 4-7xZlU>TfeD, Xi , Xi HMtft 

(lea) Ai &*>V77>-2. 5- SMASH** 
>>/7y>-2, 6-vMAT*D. AiBlUBIM^ 
(*lfiXtt2fi<&a*& (F, CI* Br, CHi , C 
Fj X«CN) «*nr«l. 4-7x-W>"C*D, A 
i ttftff&*t>»*lflXI22B®|t&& (F, CK B 
r, CH» , CFi XttCN) 4-7i- 
U>, fc?'J>>>-2, 5-5M/k KU55»-2. 5 

2. ?tv-^-2, s— ;M/k*75? a? 

7V-A-2. 5-^JV*^Btfn. Xi , x 2 (*¥* 



(Icb) At ^>777>-2, S-iMA'XIi* 
>V7?>-2, 6-^-f^T*0. Ai l*fc?'JS»- 
2. 5-iM^T*0* A» f*b:Uv>-2, 5-iM 
Jk KtfSS»-2. 1, 4-5^0^* 

ft7i>-2, 5-$M;k 
2. 5-SMJk ?7i?7V-)V-2, 5-5MJW»5 
atftl, Xi , X, t*#M£T&S«fittrt:£a 

(Ice) Ai tfi'<>*j75>-2 t AOU** 
>*j75>-2, 6-iMATfcO, At l*tfUS>>> 
-2, S-SMATftQ. Ai |*£U?>-2, 5-x 

-Ok truav?>-2, s-iMJk i, 4-v?p'\ 

2. 5-SM/k 9-7*J7 y /—fr- 2, 5-?-fjM*& 

atftv x t , x, ii#*^Ta*«afcrt:S*b 
fa#B4] ME-aa (i) ?$;ban*Wt«attfc 
£4b©Ri , rj *tfe (i) - (v) 0>tr>rnavr:& 



(i) n-CJi^.-Yt- 
CH, 

GO CJU* ,CH-(CH^- Y, - 



CHa 

(iii) CH^MO-tCH^ CH(CHi^r Yt - 

F 

I 

Gv) QHbj+iCH — Y a - 



(v) CnFsrrO 

ft. b, e, h. it l^b I fttOXiil 
5:*1\ <C.U. b + dSl C. e*f + gS16. h-r 
151 6<0&#£fifcT. Yt -o-, -c 

OO-, -OCO-^U Yi (i-COO-, -CH 

hums]' »*«i-4©^rn*KC«©«fttt 
[ss*e 6 ] ga#E i ~4©^"r*i**fcBts©ttAtt 

ft^«©^ft*< 1-60 mm%T$>z z. t «ri*a t-r 



sagmseaoaaajftfa. 

40 aa^assBaaaaaatt. 

£ aa t -rsa*j® 5-8 «>»?*uMc£a®aaa& 
ft. 

(W#JH1 13 WKtt«*«±C3EKElftll!l»JB)9<a 
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io-i 2©cvrn*fcE*©w&*?. . 

[a** 1 4 ] 5-9 ©v>rn*>fcE«©«ta 

[ff**i si a#su o~i 3©irvf*i*ee*© 

[*m 1 6 j ©w&ni&fc^T * c t & 4* 

1 5 Xti 1 6 E*©&*&a. 

[o o o i3 

arjcfcasRaafcau st»u<tt«w:3rr*** 
*^M*n&«afc«a»a*K fttfunsteflu 



*n©«Etf£ft£2*i&fc&l& ^*^ttiE#fc:ft 
ffT*bttT***«, £SE»«t (N) SfcJnbT^oifc 

UWKiaiktff^oTV^BB (dutyit) 
l/N©«£T«:i>LTLi3. Z-<Dltti)\Z. HOjgt 

[00053 £©«fc#*tt, 3tt&tt$*2&»*a 
^««T*r), «#^»£l?Jo;*nTV>*ffl©*#.Ift 



T4fc©T&*. 
[0 0 023 

**HK<hA/£#* m.tfxA • ->y ? h <m. sch 

adt) i^»J a. • »Jvt (W. He I f r i 
ch) f *7^H 7-f57y** ^-X (Ap 
plied Physics Letters)" Vo 
1. 18. No. 4 (19 7 1. 2. 1 5) P. 1 2 7 
-1280"Vol tage Dependent O 5? 
ptlcal Activity of a Twts 
ted Nematic Liquid Crysta 
1" fcacSflfcTN (Twi s t ed Nema t i 

c) a«tt*i^fcWPW' rnet±» «a©a 

CO 0 0 33 *ffl¥BT-f *7W^©JCa"C 40 

rttfcstiw&atauaan. -e©K»©fc«>iwi«2« 

fi»IZtt»f5t©««MS:7Hl^XMi:HI(8S1tTaft 

[0 0 0 43 LfrU r©**Bft*SC©*?lwttab 
fcTNffl©«a Mtttt^R^tlffl^ 



tooo63 w©jatata-rsfc»»r, affWfctfc 
t»rn©^i*T'b=f-H*T*t), ***?©*B 

J: o T«n^ fc fco T ^ -6 ©*CRK?ft *. 

[00073 c©*att*ffl©*«#^©*jAftak«- 
«<b©&i/c. ttftattea-rstfAarofta* 1 *? 

-2 (Clark) Rtf^tf^x^ (Lagerwal 
1) KcfcOSSSn-CH* (^WPH5 6-1 0 7 2 1 6 

3feS#flfS&4 3 6 7 9 2 4*4MW> . 
[0 0 0 83 j0t*5£ttttai:UTli, 
>jrf-fv^C* (SmC ffi) XttHffl (SmH 
• ft) *rr*a*«**aJWB^6ft*. £©&** 
tt«att«JUC*f bT» 1 ©#¥W£j£«»£3S2 ©3fc 

TNfflcttaTffi^ftnfc^sew^ttta&o. a 

Atf, -#©«JW h;Wc#LTSB l ©#¥«££** 
BttMtfEfflU fi*©**^^h;PC»UTtt»2 

©awaattafcRatfEfasnwa. 
^©fc&tt. ax&ftaaswcj&suT, ±ga2^©« 
fitttt©u-rn**«to, j.o«#©wno©<pv»t*B 

to o o 9] &±©fcfc^££tt£#T*fcai::ini*. 
t. M*tt*att*ai6*ttT?**tv^*ftfc*« 
£8-3. *ftttaa«ttaa©»:3i«*r«fcM*« 

^tf[»MLTElfttt»©C#&«fi'r*fc»T*0. 
llftM^tttM©^!-*******^ 3-4* 

-y-an. 

[00103 c©«fcaa*tt«att«ae>T«nfc»tt 
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J? 



COO 1 1] it?«WrWri:e«^fli0^*Ps&^ 
COO 12} 



Ps • E 

(-f ) 8iffi7i£*S<fS 

I/I„=s In 1 40, a In* 

[0016] (2) i< ttA*r#as, ma* 

Wf-( h ft 0 . tt, » 1 1» 2 OGfflttttTOfc Cti 

ac&Ktt*. <2) jCli^tui "aiw-Ox'-f/V.M 
fl.«t2 2". 5* OH«<0M*O»a*i:*0. wit 30 

it*2 2. 5* lCT**IHOifiV»C:tiWfcH"CM. 
[0017] 

[&##)*& U<fc 5 i-fSSIS] U»b«E«>&. 

;ooi8] mi ;:ic*07t:>^fel5L. , :^- : ?' ^ - 

ft <&£0>ia 4 il^fHftilcoMftco 1 / 2 WftK©) 
£ tt^T* 3 < o T V> * fc£ CiP^fiti >. 
[0 0 19] »2IC*#£BJDLfc^X*?VV*MB'' 

JWKW>«/h«Ucfc DKfi£W»S <&«>KJ|&«»< 
fc*. 

[0020] £t±a^&j:ac. » 



[0 0 13] $«t^x^^^V-ftUT©ffiffla 
JS«S@#ffl;Ui5~4 0T:£&£L£«£. JttMK® 

[0 0 14] «a<0®tf*£*JELfc«fl 
*?<b«£, aa^xa;vTiw^^^3»*KT83 (2) 

[0015] 

-»2-] 



And 



(2) 



tt, x-<;phft* £$aiEfl;i"*&Ba« 

[0 0 2 1] *HWWB«tt. 3M«tttta*?*2U! 
&JKffc#tt«fett£*. Sfc:3>h7Xh£i*<f*<0 

CO 0 2 21 
*£3t(I> 

R: -A: -X: -A: -Xi -Ai -R: CI) 
Ri , R» »F, CN. £MC?fta<l*&2 

^;p^4 , <0 1^t)U<li2^£t±<O-CH l -ti^sxO 
BW«»tttV»ftftT, -0-. -S-. -CO-. 
-CH (CN) -CH=CH-, -CsC-KKt 

y*K*(caa4tlTV>Ttia^) *3K1\ A i . A 



-.on."— 



(6) 



4$BI¥7- 1 7 9 8 5 6 



9 



10 



Xfi2ffl<0fl»a (F, CI, Br, CHi. CFi X 
liCN) £WT*1. 4-7x^l/X £»Jv>-2, 
5-SMJk tf»JS3?>-2, S-iMJk \iJV>- 
2, 5-iM;k tr»J^^>-3, 6-iM/k 1. 4 
-5/£d's*->U'>. 1. 3-v*-=Hr>-2. 5 

1, 3-S^7>-2, 5-iMJk ^7x> 
-2. ^77-^-2. 5-iMik ^7 

>>77-;U-2, 5-SMJk ^>7***7-JW- 

2. s-smji*. ^>7^^u-7-^-2. 6-sm 

Jk ^>7^77-;i/-2. ^>7^77 10 

-;v-2. 6-v<Jk ^>775>- 2, S-iM' 
;k ^>777>-2, =w*tr'J>- 

2, 6 -SMJk =^yiJ>-2, 6-iMJk 2, 6- 

:h7^U>, -r>y>-2, s-3M;k 2-7;V*^ 
<>^>-2. 5-5?-f/U (7^;VS(ii^*®^« 1 
8<Bft»fcXli*rft#CD7^*JW£T&*) , -f 

2 . 6 - 5M ;w (7;v+;wStt^*K^«k i a> & i 8 <o 
-effl«xti^tttt©7.;i^JU*^ft*) — A^ta^ 



tr»j^>-2, 5-5M;k tr*J5^>-2 t 
s-iMJk K5s»-2. s-vH^k euys»- 

3, 6-iMJk 1, 4-*>^D^'>l^X 

>-2. 5-SM>k ^77-JV-2. 5-SMJk ^ 

75>77-;p-2, 5-^^;^&a«n4*atatt^ 

[0 0 2 6] (Ic) A» jJ^>'/77>-2, 5-i? 
<Y;k50*"0777>-2, Ai , 

Ai HMfilft*^ttlfliXtt2fiWtattS (F, CI, 
Br, CHi , CFi XttCN) £*Tf*l, 4-7i 
-P>, tf'Jv>-2, 5-;5M;k trU^^>-2, 
5-^-fJk K93*>-2 f 5-5^*, \>V¥V>- 
3, 6-iM^k 1. 4 —>£D'V*->U>, ft7i 

>-2. 5-^>f;k *77-;u-2. s-5M;k 9 
7s>77-;i'-2, 5-^;v^6atfn**sfittfl:^ 

[0 0 2 7] ££Jfr£UVMfc£ttil,TTE (I a a) 

-dec) tf*tf£n*. 

C O 0 2 8 3 (I a a) Ai ^>77^>-2, 5- 



2. 5 - v-fik 2-TJl*MT7>-2, 5 -iM a? 

ji* (7;u^^Sti^*K«k* t i*^i 8©S«ttxii 

i , A« , Aa ©55, ^<ffelt>li^>77^> 
-2, 5-^-f^Xtt^>777>-2. a-SM^T 
**. Xi , X: -COO-, -OCO-, 

-CHi O-, -OCHi -CHi CHi -C 
H = CH-, -CsC-T*4. 3 T^fc^nSttfife 

Co o 2 33 we-Jtt^T^^nsttattfl:^*©^ 

6#*LUfc£ffc£LTTfi (I a) ~ (Ic) 

[0 0 2 4] (I a) Ai #^>775>-2. 5-->* 
-f;i/Xtt'<>777>-2 t 6-^-fJUT*0, As 12 
JK|Slfci£VMil®Xli2(HcoH&£ (F, CI, Br, 
CHj , CFiXIiCN) 4"7x-U 
>, K»J5»-2. 5-5M/k KU55»-2. 5- 40 

s;>r;k tr7v>-2. s-3M;k t:uy^>-3. 

6-v-fJk k l-^D^vUX ft7i>- 
2. S-P-fJk ^77-;U2. 5-SMJk ^7i>7 
V-A-2, 5-SMJk */'J>2. 6-iMJk 

2, 6-7"7?u>^&stin, A: ri/x, 

[0 0 2 53 (lb) Ai ^> , /77>-2, 5 - >* 
<;UXH^>77 7>- 2. 6-v-TJWT*0, Ai , 
Ai li*EH«l^^»i 1 fiXtt 2 flO«&S (F, CI, 
Br, CHj , CFi XteCN) Sttil, 4-7x 50 



V< JUXtt^>77^>-2, 6-i?<;WT*0, Ai 
H^BftBt^ti l(SXli2eco«}*3l (F. CK B 
r, CHi , CFi XI±CN) 4-7x- 
l/>TfcO, A. RtXXi , Xa 

[0 0 2 93 (I ab) Ai *fc*>779>-2. 5- 
v-f^Xtt^>777>2. A» 11 

ku>>>-2, s-v<;i/T*o, Ai arxxi , x* 

[0 0 3 03 (lac) Ai *K>'/77>-2, 5- 

>?>f;ux»i^>777>-2 # 6^;UT»o, Ai \t 

t>J5y>-2, 5-^-f^T*0. Ai XT^Xi , X 

[0 0 3 13 (lad) Ai *K>777>-2, 5- 
i?-f;UX(i^>77^>-2. 6-5?-fJ«*0, Ai 
HI, 4 -^^D^^U>T*0, Ai StfXi . X 

[0 0 3 23 (Iba) At *K>777>-2, 5- 

v-r;uxa'<>77 5>-2, 6-v-r;wT*o, a» 

ltM»ftg£Vild:lfBXti2iBcoeftS (F, CI, B 
r, CH» , CFi XiJCN) Gift* I, 4-7x- 
U>TfcO. Ai tt*lttjA*^lil«Xtt2fflOjBtt» 
(F, CI, Br, CHi , CFi XttCN) 
1, 4-7xXU>, K'Jv?>-2. 5-iHVk fcTU 

= ^>-2, s-^-r;k l, 4-^^n^^^>, 

ft7i>-2, 5-v^fJk ^77-^-2, 
<;k ?7V7*/-fr-2. S-^M^mtti. X 
i , X a SI^Tft«iUtm 
[0 0 3 33 d bb) Ai ^>77 7>-2, 5- 

•✓<;i/X»^>77 7>-2 f 6-->*-r;PTfeo, a 2 
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-Ok 1, A-i/tU^zyVy* ^7i>-2, 5 

eXfi2^0HMS (F, CI, Br, CHi , CF, 
XteCN) fctfl"*!. 4-7xZl/>t*0» Xi , 
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tf*-K #'Jtf^7-t:*-Jk #>J&ffct:x;k # 
ttjfi. *55>m ayirWfi. 7$Mj;HJfBt*7* 

o. i-2om, ff*b<«o. 

ftffl^x, ^t:^-a*tt. «»a*au x*y->w 

[0 0 8 3] lestiEfcfaww 4 oBPttasr i o a~ 

1 jim, #£L<ttl OA~3 0 0 0A, S^tCffiU 
<ttl 0 A-l 0 o o A^auxvia. 
[0 0 8 4] £©2tt©«7ZX«2l«'<— *- 51= 
,toXttS<0W(Ktc»fcnxv>4. WAtfBr*0itta& 
»"3->U*K-X, 7;US^H-X*X^-1>-i:LX 

*3/**»ffl*ffiV»X*»i"*3fiftt3& f **- 

uxt>a^. ^(0 2tt(03tf7zs«©ratc^»«ftffia 
a**txsnxn*. 

coos 53.a»*ttM#»xsftfca»*ttttftH 

Hi, HRGttO. 5-20um, «F$Kttl-5^ 
[0 0 8 6] aWM3#Sy-P*fcJ:-3Xrt»©* 



-414— 



(25) 

#«8;!>t&0£fcttT&*. B 1 liSMfr®T*S9 

«otc, *;p©w&«a«ic»^fct><B"e**- 2 1 at 

2 lb(i-en-?ni n» 0* . SnO» t^lilTO 
(Indium Tin Ox I d e) 4?©*B&;ft^fc 

*J»T^bfe»2 3^«a^^t)UT*30. CO* 
2 3 «*©#*fciKUfcaflfc**«-* > 
h (Pi) 2 4**bW*. B*2 1 a4:2 lb±© 

2 3©&*A,«»#s£tt. jsxsT*-;*>H <p-l) 

fctfTS*. *B»*2 3ttBftWIMKMr 



#ffi¥7-17 9 85 6 



49 



(is -Si ) t (it -si ) tts#e$n^^»± 
©B*ci?ioi"**ffi**T. «e <i» -si > «n? 

S» ) *^4n&B#ttao**«B*i:*. 
[0 0 9 0] 05 (B) 110 5 (A) lC^r69t)&# 

to*ns*-Btt«EE©«'hWM$raA t 
»©fr/i9*-*vi . Vi , a t©tit;tt£jrr**a 

*f»o;Uv*>*^fc*oTtt«n*. z.zr\t 

/WTXttV: / (V: +Vi ) = l/3tCH£2ttT 



10 0 8 73 *BWC^M3tt**B* : fT»*U<» « 
0u£TF) n^tmi. COJ:5fc*ftH*«B< 

^>hPa*fcttPblii:lfiI* (3 4 a) XttTlfiJS 
(3 4 b) ©£*&*©ttB€fc*. C©8fc-fcJVfcH 
3 lc^Tfc<-£©W*m±©ffttOftfc***E aX 
ttEb£*ERJlJU#a:3 1 a.* 3 1 bHiDtt^T* . 

5K«T*-*>Mitt#EaXttEb©«#^ h 
JMC#*bT±lfil*3 4aXttTiaj*3 4bi:ft*** * 
A, *ni=J6UT*B»TO. Bl©*SttB3 3a# 
*»ttft 2 ©££#« 3 3b ©ff n*©-^CRA** 
*. 

[0 0 8 8] COBttBBBtt***^******^ 

tLTffiVi5Ci:0|iJ^tt5t(C"b^fc* t 2^*5- * 
©BlttJ»a*#B»Ta^£&T*D. £2tti*a 

^ofif^sieffittw^srt-c**. «2o.** 

OttBtt«ffft«oT%*£T*4. BrttfOtt 40 

ffEb&fMrrafc, *B5^ti»2o*ffi«B3 3 b 

fcfifibT*©^©!*!!****** 1 . *(*0*#£« 
-3Tt»CO«B(C»-3TV»5. 4U«^Ea« 

^ttEbjtf-fcoHBfcttjstfr^BD. *n«aB©fi 

t0 0 8 93 B5l4*BWTffl^&Bft*»0-B"C» 

a. 05 (a) *©st t«aan&*3MKflUnrr* 
a««a**- s. ttB*snTi»&viiffl««a 



B«3W«fflWC*ofc. 

[0 0 9 13 *BBO*B*^ftB«/t*^«fc*B 
U B7*tfB8C*bftjfeaM7KUX««ftV3B 
W*ft5f-^7*-Ty h&tfS YNCBHlC-fc* 

4. 

[0 0 9 23 B** Wtt**rftiaTOB0T»*. 

101 3*8tt&tt£&^£j5 

102 ^77^y^3>ha-5 
103 

104 ££KBft®ft 

105 tt*»EftlHlfc 

1 0 6 r3-y 

107 msee^«±iHitt 

108 3/7 hUS*** 
10 9 9-f>«*J 

1 1 0 tilftM££Btt 

1 1 1 mh®m=:& 

112 GCPV 

1 1 3 ,-Cr»L* 
114' VRAM 

[0 0 9 3] Bffeffi«0££l;t. *#BBB©i'97-f 
y^3>ho-7l 0 2K-Tff&ton, B 7 Rt/B 8 \Z 

tl*. y^DVhn— 71 0 2tiCPU Wife 
StJffflgSH, WTGCPU1 1 2tlfi-r) RtfVRA 
M (BBflTBIMWfi^'J) 1 14**IC. *XhCP 
U 1 1 3 £*SI5^gH i 0 l WO(Si«W«o^a^ffi 
ffifi:3*>S£-3T33D. *»BO«f«**lii»CC04' p 
77-f'^3>bD-7l 0 2 iTH3i$n*t>©T& 

5. «tt*5K/t*jwo«Bictt- #»auE«*rcv» 



(26) 

49 

*• 

[0 094] 

[0095] [&jswn 

6 - (5-x->JHiU5i?>-2— fJW -2-*£^ 
MW77> («*ft:^lNo. 12 6) ©Slifi 

[0 0 9 6] (1) 4-^D€*U3 : At»«S 
4-73/tJ-y?MVBfc3 OOg (1. 96mol) JO 
{t**tt (47%) 9 0 0mU *9O0mlS0r»w 

«afcSMM-MJ*Ai4o« (2. 03 

mo I) £*9 0 Om 1 0*jMtettTU 3 0^(81* 

{fc35-*!3 3 8g (2. 3 6mo 1) fcJWt*** (4 

7 X) 9 0 0ml 0ig£*IC*rFLfc. lfcWfc 
#Lfc&, SMxWWTttHlU Wtt 

— [ 0-0-9-7 H^-^QWJ *JHM-^©*JS- 



#0fl¥7-17 9 856 



50 



4 -^DWJf^»3 4 5 &£*9S—)V7 U v h 2? 

aisftft4 0 om i £ 1 3^wira«tai«bfc. 

T«K »SIU *2 0 "J y hfr&toX* MtX^WCtt 
tUU JMe«f£Ufcft. 3/U*yjP 

m& (M^) CJ:0«»tT4-^D^U^K 
/^2 9 1g£Hfc (4-75/*0^**6©h 
-?J14E*6 4X) . 
[0 0 9 8] (3) 2-tHD^-4-^D*^>5? 

^ft'Jmm-^4 8. 3g (1. 2 7mo 30 
1) HD77> (THF) 8 0 0m!S 

»nu ^-nic4-^a ; eu- , J^JHft^^;p2 9 1 g 

(1. 2 6mol) ©tt»THFlM*0~5rT«T 

bfc. $ffl-e3o^raa«ibfca, **3y*Hn=tt 

XL. p H 3 Kfr * *T«fflK*Ua^fc. 1MX*WT 

x ^=4/n Rtm^a (^*^>/»kx?;ut 

10, ^no*;PAtfl@) lcfcD»KLT2-fcFo 
+ ->-4 - ^D^>S^iU7iU3-JH 3 0 g£&& 40 
OK* 5 IX) . 

[0 0 9 9] (4) 2-fcKn=^^-4-^n : e^>v 

2-fc HO*5'-4 - ^D^>^7^3-^ i 2 7 
g (6 2 6mmol) t HJ 7i-i^7Y >&K& 
2 1 5g (6 2 6mm o 1) . 7ith- h 'j;V6 4 Om 
o 1 £4(5|HJSiifELfc. Efc&T& »JJU tfrnLfc 
&a&ffl&U 2-tHD^>-4-yn^>y;^ 

*94X) . 50 



[0 10 0] (5) 6-^n^e-2-*^WO»y7 

2-tH n=^>-4 -^n^V^JW h U 7i-JV*X 
y*-0t*7u* K 1 1. 8g (2 2. 3mmo 1) £: 
/^->»fc*4&7. 34g (2 4. 6mmol). WW 
X>80m1, HJX3MP7£>9. 32ml (66. 

smmoi) 6#m&mi>iz. K*nm «f 

y**?A*p^h5^7-f (fiWS«t:^tf>/h 
;Vx>=3/2) lcJ;0ffl»LT6-:/D*-2-;** 
f;K>*/7 7>5. 8 9g£#& 0K*8 6X) . 
[0 10 1] (6) 2-**WU'W/7?>-6-tf 
a>flfc<ORjffi 

6 -^D^- 2 -t^?;K> t /77>5. 7g (1 
8. 4mmol) ££»THF 5 Om 1 7 013fcfc 
9U JMlfcn-^/WJ^A (1. 6 5M) 13m 
l£WTLfc. E£«T4l$|i5i*#bfcft* h'J-fV:/ 
D#*->tfD>9. 2mlttt»THF15mlOfi^ 

X*«2 7 m 1 £JD;t, »«X«lfT«fflb&. jtfflt 
lT2-t+f;HW77>-6-#n>ft3. 2 1 

[0 10 2] (7) 6- (5-x->JVtr»J5^>-2- 
-fJW -2-**yn^>*/75>0*» 
2-*^fM>*/79>-6-#D>»l. OOg 
(3. 6 5mmo 1) t2-^DD-5-r^ l J5 
. 5?>0. 9 2 g (3. 6 lmmo 1) . fh^X (r* 
y 7xXJV3frX7-< » M^S>£A0. 1 7 g» 2M- 
ftBM-fU 5. 6ml, h;VX>5. 6m 
K x*/-JV3m 1 SMITs 8 0trC5WMD»U 

7h^77-f (BRUM: h;WX>/ft«X^=l 0 
0/1) fttflfttA ihfrx>/**S-M fc*0tt 
»LT6- (5 -f^e>JSy>-2-i > ;W -2- 
^^M//77>1. 1 9 g 0R*7 4 

X) . 

[0 10 3] ffi6&fi& OC) 
[0 104] 
tftB] 

52.3 

Cry > Iso 



29.2 



N 



3&7 



[0 10 5] [0lifi0tJ2j 

6- (5-rv^+^try^^>-2— r;w -2- 

*^fM>»/7^> (WSft^ttNo. 12 8) OS 

[0 10 6] 2-*£3 1 rt^>V'77>-6-#n>& 



—416— 



(27) 



7-17985 
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1. OOg (3. 65mmol) t2-^UD-5-f 
">;P^+->tr'J 5^>0. 98 g (3. 6 2rnmo 
1) . fh7^ (h'J7x-m7>f» /t72"> 
AO. 17g, 2M-&»*MJ£A*J8#5. 6m 

8orT5*wiD*U5u £J&fc7«. h^x>Tffltti 
rJniz/MfexM^i oo/D Riffles (HU 

X>/**/-;V) i:«tO»»UT6- (5-7^* 

>0. 8 8g^ (WF5 2X). 
[0 10 7] ffittWU CC> 
[0 1 0 8] 
Mfc9] 

6&7 

Cry Iso 



52 



10 



[0 113] (3) 2- (4-^^;P7xXJW ^> 

5-^nt-2- (4-a^^7xz;W "C>»/77 
>4 0. Og (11 2mmo 1) £«£J»THF5 0 0m 

(1. 6 5M) 7 1. 3m1£i«Tbfc. Efi&T2f$ 
WlftfcU&ft, HJ;th*->ai«n>2 4. 4g (2 3 5 
mraol) £&*BTHF15 5ml<Dffi'&«£»TU 
US? 1 6ftlBJift#L*:. EfcfcTSL 1 0Xfift9 0 

» £<£9tt»LT2- (4 >*->;U7xXJi0 ^> 

*/75>- 5-d?D>K2 2. 0g£Hfc0K*6 1 
%) . 

[0 114] EftiCUTJIZTtf^fcS-^n*-?- 

yat- 2 - ^>*/7^>£ 

fflH2- (4-t^f^7xrjW ^>777>-5- 



[0 10 9] [&IM3] 20 
5- (5-^*->JHrU53;>-2->fJW -2- (4 

-'\*~>;W7xxjw o*/yy> (W^<b-&*No. 

7 2©iaa) 

[0110] (1) 2-tHD*->-5-^DW^ 
;Vh'j7xZm7*-^D5 HCO»ifi 
2 -t Kn*->-5 -^n^>^r>W3-;H 4 
5. 8g (7 18mmol) th'J7x^^7Y> 
MM&2 4 6,.- 5 g (7 18mmo l) . TMrKxHJ 
JU7 3 0ml*3ttB3B8lUfc. kj&»7». ML"" 

> h U 7 7 * x£ A^n 5 K 3 6 2 g £ 

««9 6X) . 
[0 111] (2) 5-^0^-2- (4-'\*v'>V7 

x x;w *t>*Jyy><D9ti& 

4 -/\^i/;^ja#»6 9. 5g (3 3 8mmol) <b 
^t^^x;U2 8 0m1*6 0rT2^Wtt^bfc. R 

I62g (3 0 7mmol) tMUX^2Uvh;W, h 40 
iJIfJP7S>12 8ml (9 2 lmmo 1) SJtoA. 
6fSffitt38SU*:. fiJ6*T«. fflUfc*3&£»ifiU® 

^-2- (4-^5/^71^) ^>^/75>9 0. 
4 g£f§fc 0OT8 3X) . 

[0 112] mm\ZVTZZTmvfZ4 -^**s)V$:& 
§$^a>J H ©ftfc 0 K 4 - * £ ? JI/ftJB« * o y H 
5-7n*-2- (4 -A*->JW7xX;V> ^ 
0R$6 4%) SKiiUfc. 



[0 1153 (4) 5- (5-^#"^e'J^>-2 
--f/M -2 - (4-^->^7x^;W O x J~7y> 

2 _ (4 -A^yJ^xZ^) ^/77>-5-#a 
>Sft2. 0g (6. 2mmo 1) £ 2 DD - 5 -a. 
^->;WtTU H V> 1 . 2 3 g (6. 2mmo 1) , fh 
7=rX (h'J7x-;^7^» A5i?9A0. 23 
g, 2M-^KthO^*«iS9inK ^>-tf>9m 
U I^;-JV5ml eftXT, 8 0TTC 3^M»«lU 
fc. KJS**7ft. HWX>T*lfflU »ta»tSr*IA«® 

&>7UTrh#yyj (JSBBJSI*: mvx» &tffl«S 

(Hpx>/jt^y-;v) fccfcO«siUT5- (5-^ 

+ ->;Hi , J5y>-2-<;W) -2- (4-^*>Jl-7 
x-iW ^>y77>0. 4 0 gfcfcfc (Ut*l 5 
X) . 

[0 116] 0C) 
[0 117] 
[ffcl 0] 

91.1 164.5 

±Iso 



Cry: 



16-12 



[0 118] [MM 4] 

5- (S-XV^tT'J = v>-2--f -2- (4- 
^•>^7x-;W l>*jyy> (W^ft^ttNo. 7 
1) 

[oii9] 2- (4 -^->;V7xx;v) *>*Jyy 

>-5-^D>fi[2. Og (6. 2mmol) £2-£ 
DD-S-r^VtrU^vVI. 58g (6. 2mmo 
1) , fh7^ (HJ7xX;HfcX7* » /t73>0 
AO. 23g, 2M-pl»thU^US«9ml, ^ 
>-tf>9ml. I^;-JP5ml SS^T. 8 01CT3 



(28) 
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&tf?ste& (h;ux>/**y-;» ictottfii/cs 

- (5 -xvJUtTU a v>- 2 --f -2- (4-^ 
2 2%). 

[0 12 0] 0C) 
[0 12 1] 

Mfcl 1] 

"7-2 1544 



[0 12 2] [£&ft)5] 

5 -*>7?)l-2- (4-^^7tZJW ^>*/7 
7> (W^ft^No. 2) ©aos 

[0 12 3] SEjRT, l-*£x>0. S6g (5. 0 

mrao-l1-i:TFH-2~5in-l-(OE^tt£— l-4-T:te?fr 

SIU -tn(C9-^7tr->">^n [3, 3. 1] J+> 20 

(0. 5M in THF) 12mlSri«TUfc. or 

(KU7i- Jl*X7^ » /^7^OA0. 10gt5 
-^n^E-2- (4 -A^*>JV7x-jW ^>V77> 

1. 18g (3. 3mmo 1) , TFH9m 1 , 3M- 
TKKffc^MJ 5. 2ml£inA. 6 0TTC3 

ftKJolfcLfc. E£**7tk MUX>TfflfflU MtiiSt 

*m?A^aTh^77^ (SM««: h^x» 

-;J-^?MU-2- (4 -A*y^7in^) i>vy? 
>0. 3 4g*fcfc («*2 6%) . 

[0 12 4] ra 

[0 125] 

Mbi 2] 

60.4 7M 
Cry > S3 



5tf 



76.8 



: Iso 



[0126] ram 6] 

5- (5— r->JH£U5 3»-2-' f;W ~2-*£:7 1 
M>^77> (WSfcfcfcNo. Ill) CDSiS 4£? 
[0 12 7] (1) 5-yn ; E-2-^^5 L ;i' / <>*/7 

2 -t KD*->~ 5-7*Dt^>^HU7xZJ^ 
7^Z^A7"Q^ H 5 0. Og (94. 7mmo 1 ) t 
y^>KiS*4to3 X. lg (10 4mmol) , h^X 
>4 5 0mi. h'JX^;i/r5>3 9. 6g (3 9 2m 
mo I) 6f$ISJjSSftLfc. EM*7a. tffitit 

ussifcfe 5««*u ->»j*y^ 

«SlLT5-^n^-2-^^^J^>V/77>2 5. 50 



lg <K*8 6X) . 

[0 12 8] (2) 2 -*?tMI^>1/7^>- 5 

&-7u*-2-*99'Jb*> % /y7>l*' Og (6 
1. Sramo 1) trh^tHn^^^ (THF) 1 9 

(1. 6 5M) 4 8ml4WTU£. RaflTrMftlSja 
tfLfca* HJj*h*i'#n>l 7. 8g (17 1mm 
o 1) £TFH7 0ml<Di!^«t*irFU SfiTl 7 

&mmwvit. ££*7«. 1 oxasti o om i *jh 
x— rvramLfc. afflat*«;»a, 

U ^'J*yj^7A^DvK777^ (SW«fi&:^ 
*tf>/l«X?/U=4/1) £«fcD**IlbT2-:*2 

^;p^> % /77>-5-^n>sei o. 9g*»fc m 

*6 4X) . 

[0129] (3) 5- (5-^->^^'J5^>-2 

2-t^fM>*/77>-5-#P>il. 7g 
-( 6.— 2 mm 0 -l->-fc2-=-«i D^S^t^ JkKJJ 5 .52. 
>1. 5 8g (6. 2mmo 1) * fhH7 (HJ7 
z-J^X7-f» A7^A0. 23g. 2M-&M 

5mimT. 8 0"CT!3 8*ieiiDttLfc. K#t*7 

?7-f (HBBSttt: hJVX» fttfPSifcSS (K^/X>/ 
**y-JW £cfcO«»LT5- (S-xVJUf'JS^ 
>-2--f;W -2-*^?JP^>*/79>0. 92g 
£a&0Ki*33*; HA60. lt:). 
[0 13 0] MM 7] 

5- [4- (1H, lH-;t-7;PtDt^fW 

«bNo. 10 6) <D»iS 

[0 13 1] 2-^fMW77>-5-^n>| 
0. 3 0g (1. 0 8mmol) 1 1 H, 1H-/1-7 
J^Dt^^t=!r'» 7x-^DSH. 6 0g 

(1. 0 8mmol) , fh7^ (HJ7xx;i4*X 
7^» /^y^AO. 05g, 2M-SU£:f-MJOA 
7K*S«t3ml, Htx>3mK X^y-JP2ml4« 
*Ts 8 0t:-C3P5raftI«iUt. R***7«, h^X> 

yy*yj^7A^D7h^77-< (£08 
MPX» 2ttffl*3& (h;ux>/^^/-;W 

ICiO««UT5- [4- (1H. lH-ZW^tD 
a^/V***) 7xX;H -2-t^fMW77 
>0. 3 3g££fc (42^4 3%) . 

co 1 32] m»m& oc) 

[0133] 
Hfcl 3] 



-418- 



(29) 



55 



Cry2 



86.7 



:sa; 



nao 



7&6 



117 J 



CHiHi»-Py2-Ph-0C»Eii 

Ci.foi-Py2-Ph-0CiEi7 

CiHi 70-Prl-Pt-0(CH a )i , Ce(Cai)C 3 Hs 

Ci t Hj i O-Py2-Ph-0(CKi ) t * CH(CHi )Ca Hb 

Ci»Hn-Prfr*h-CiHii 

C«Hii-Py2-Ph-Ph-C4H> 

aHu-Ph-PrZ-Ph-OC.Hii 

CtHr-CrCOO-fb-Pyl-Cufcs 

d It i -Cy-COO-Ph-Pyl -C i » H» « 

Ci#H2iO-Ph-COS-Ph-OC»Hi7 

C«Hi s-PMX)0-Ph-Pb-OCHrCH<CHa )&H! 

Ciflr-Cy-ObO-Ph-Pyl-C-HiT 

Ci • Hi i -Ph-f h-OCHi -Pb-Cr Hi i 

C t 2 H? s -Py2-Ph-flCHa ' CH(P)CsHi : 
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[0134] immm 8 ] TS2fc£»£TSB<offifi8&T 

#&lfiJfc«5A£ffc£Ufc. 
[0 13 5] 

fia« - 

6 

6 

7 
1 4 

8 

4 

2 
10 

5 
1 0 

7 

7 

5 

2 



C« Hi i -Cy-COO-Ph-OCH a * CH(F)C6 Hi i 
Ci > Hi s 0-Ph-Pa-COO(CHi )s ' CBCCHs )Cj H» 
Ci i Hi s O-Ph-Pa-0 <CHa )i * CHCCHi ) OC « H? 
[0 13 6] 5irCC0«tft^£«A(Z^UT» ttTtC^ X«ftB*fMLfc, 

r«*fc^**ft*a'Fc*-ra««T?iB^i'- [0137] 

6 C7H1s-Ha2-Cy-COK.Hu 



2 
3 



1 6 
7 6 



CcHi 
CsBi 



[0 13 8] 



39 



[&aW9] 2tfe©0. 7mm/S©#7X 

US [fittfc««att»KBM-6 0 2] 0. 2%-fV 
yDt?JV7;U3--IW8«ftl3C*2 0 00 r pm©Xt: 
T15»IBUfc*U &®*&9£abfc. £©$* 1 

2oicf:t2 o^iwjta3tt«:»ffia**6Ufc. stc&fflaa 

Mttte •:«Hfej.CS1r«S P-5 1 0] 1. 5X-/7f 

1 BOTMUft. 6 0»M. 3 0 0™&«8 40 

^JKfe*fflafe«U&. £©!$©&K<0&i?litt2 5 OA 

[0 13 9] COfc/£&a£&<'te7-fcx- hfiS^I^ 

i or 2 5tc 4 or 

588usec 3 12 tt sec 17 2m sec 

[oi4u [ittttii ] ^je^8TiS€rufc«fim^ fc. -t©*g*s*csn-r. 
®&z±.)\,to\z&\?*mn±<nm\9tm<oi7 [0142] 

arcaiiittttaaa^fcfMu «w«a«*ffl«£t 

ior 25*c 4or 



aas* 

3 

i-Ha2-Ph-Pyl-CtHif 3 
-Py2-Ha2-Txl-CiHi> 3 

...A 91 

©#5x*±fcft#i/&». *n*n©5 

6om i o 0T:fcT»aaab*Jv*fMU 

:^2^mT*^t IIWfcfc^it^aA-Tfctto 
• '^-^^Vn = 20 V CO^fiEflJAD 

-9 ox) *a»b-o&*a« <awfc***a*fc^ 

[0 140] 



(30) *H¥7-1 7 9 8 5 6 

ST 58 
1&&&3i 668/isec 3 4 0 u s e c 1 8 2 m s e c 

[0143] c&ism o] ymmBvm&vizmTsiit *»ft&-eii£u m&m&toc&ttf&Lit. 

#ttOD^OtcWT^-rW^^«&&*^T^T* [0 14 4] 

4 7 CiHiT-Hh2-0p2-Ci2fcs 3 

6 7 CiHir-HbZ-Tn-Pb-CiHii 3 

8 2 CjH;-Ph-fla2-T(KtoHii 2 

A 92 

[0145] mMMc*±MK&xrz&JMt± 3K£o*a*^rto«-ertttttA*"e*o, M>f 

**J*M«M«U X-fv?>^tt»*«aL,&. * [0 14 6] 

lot: 2sr 4 or 

SSUsec 3 0 9 *i s e c 169/isec 
[0 14 7] [X1M1 1] 2&»«8T8£Lfcfl*ffc ■*M»TS*U fc&*BJfc*D£ffr£b&. 
^(Oftt>0»w^T^i-W^<b^ft$*^aT^-r* [0 14 8] 

1 3 CuHai-Ha2-Cn2-C»Hi7 4 
3 4 C»Hu-fla2-Pr2-PhH)Cio&i , 3 
5_6 CiHt-^flb2=eh=Tsl^C»Hi 3 



A 90 
*MMSME*W*U sr^^WKMUfc. * [0 15 0] 

i otc 2sr 4or 

5 7 0 u s e c 3 0 2 u s e c 1 6 5 u s e c 
[0 15 1] [»M1 2] T»fc*tt*TE©M* ♦10152] 







C;Hi5-Py2-Ph-0CiHii 


1 2 


CuIb>-Py2-Ph-0C6Hii 


1 0 


Ci Hi t -Pr2-Ph-0(CHi ) « • CH(CHj )Ci Hs 


1 0 


CuHm -fy2-Ph-0(CHa h CHCCHi )0CHi 


3 


OHii-Py2-Ph-Ph-0C*Hii 


8 


OB a O-Pb-OCO-Np-OCtHi • 


4 


Ci Ha -Cy-C00-Ph-Pyl-C 1 1 & i 


6 


Ci Hi i -CrCOO-Ph-Pyl-C i . Ha i 


2 


Ci Hi i -CrCOO-Ph-Pyl-C 1 1 H> i 


8 


Ci c Hi i O-Pta-COO-Pta-OCH* * CH(C& )C 2 & 


1 5 


OHa-Cy-CHjO-Pb-Pyl-CeHri 


7 


Cb Hi i -Cy-CHj O-Ph-Pyl-C. Hi« 


7 


Ci Hi 1 0-Pb-OCHi -Pb-Ph-Cr Hi s 


4 


Cc Hi i * CH(CHi ) 0-Ph-COO-Ph-Pb-OCO • CH(CHa ) OC* H» 


2 


Ci i Ha s -Py2-Pb-0C0' CH(Cl) * CH(Oh ) Ca Hs 


2 



[01533 3et-croffiat^aEii#UT, erne* rt*F*fMUfc. 
rm*<tzto* & * etfk^tm&t^ u to 1 s 4] 

^^ft^^jN o . ansa 

4 8 CsHu-flb2-Boa2-C»Hn 3 

120 CuHsiO-fal-Np-COOCioHai 3 

136 C 5 HuO-Hbl-Epl-X«Hii 3 

E 91 
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(31) #M¥7-1 7 9 8 5 6 

59 60 
[0 15 51 KM**F*-fclPrtfcftArftWtt* * CO»«FftOi««ttttMFT*D. M< 

^«^a^£U X-f y*>$r*»M»Lfc. * [0 1 5 6] 

i or 25ic 4or 

f&SmS. 681/isec 3 4 lu s e c 1 8 4 u s ec 

i o i s 7 ] [&im 2 ] mm i 2 Tssufcisaia * tfc. -e<7>«£*£££*ic;*-r. 

&&E £ir; WC^1"*EtfU*£< 9 &M»0 [0158] 

i or 2sr 4or 

7 84usec 3 7 3 u s e c 1 9 7 *i s e c 

[0 15 9] c*imi 3] *mmi2rm.%bttn* *TS*r«su KMw**G*ffiaus:. 

<k^<3Dftt?0IC&Tt^T«^^«b«r^aTlC^* [0 16 0] 

1 1 CioHji-Ha2-Til-C*Hi 3 

100 CiHr-PlKHiO-Bbj-Ph-SCTHii 3 

107 C*Bii-flal-C=C-Ph-X«HiT 3 

E 91 

_[o i ea] *MMG* ±*HK&<r*B**± +zoM*ttn#H^ xAin*o . 

**£M«»fiU X-f WKMl'ft. [0 1 6 2] 

ior 2sr 4 or 

t&^mSi 1 litis ec 35 7usec 193/isec 
»1BM 1 43 MM 1 2 TfifcL&f!JiMb£*0ftto U «»»**H*fMb*u 

0 K aHfcS* * £ « «-Ffc*T »«STfi^ [0 16 3] 

12 CuHii-fla2-Bta2-C5Hu 3 
6 1 CfHi«-flb2-Ph-Pli23P-C5Hn 3 
117 C 4 fi> -Hal-To-Ph-OCH a CH (CH> ) 0& Hs 3 
E 9 1 

[0 164] «M^H****fcttATMW** »«M«i^OW*tttt«"*^ ^ W 

****«*MEU M ^>^WitW^ * [0 16 5] 

ior 2sr 4 or 

6 9 1 u s e c 3 4 4 u s e c 184/isec 
[0 16 6] MNl 5] TEfcMteTEO*** [0 16 7] 







C*H:?-PV -Ph-OCffl: 


] " 


CKi. -P».. Pfc-OCiH:, 




Ci*foi-Pv^-PlHiCOCiHi; 


7 


Ci »Hi i -Py2-Pli-0(CHj )> CH(CHj )0CjHj 


7 


CuHi6-Py2-Ph-0(CHa)4CH(CHi)0CH> . 


6 


CsHii-Py2-Ph-Ph-C«His 


5' 


CTHii-Py2-Ph-Ph-C*Hu 


5 


CiH.-Cy-C00-Ph-Pyl-CnH2 6 


8 


C> H* -Cy-COO-Ph-Pyl-C 10H11 


8 


CfHuO-Ph-COO-Ph-OCsHjt 


20 


Ca Hi t -Ph-COO-Ph-Ph-OCH i CH (CHi ) Ci & 


5 


Ci Hi ; -Pta-OCO-Ph-Pb- * CH(CHi )0C0Cc Hi i 


5 


CnHia-Ph-OCBi-Ph-Ph-C^His 


6 



(32) 1^08^7-1 7 9 8 5 6 

61 62 
Ci2HM-Py2-Ph-0CHi , CH(F)C»Hii 3 
[0 16 8] Ml££0»tfitt&!W I *&m J fcffrfcbfc. 

fw^^'ft^^^wTic^-raswTig'&u, iftam* [o 1 6 9] 

«*rt:£*N o . 

4 C«Hi9 0-Ba2-COO-Ph-CioH2i 4 

3 1 CiHifO-fla2-PhH)CHi-PlHUHii 3 

4 6 CuHii-Hb2-NjH)CHiCsFii 2 

I 91 

ftMU X^y^>5M*»£»Rb&. £©«fi*T* [0 17 0] 

1 or 2 5r 4 or 

JS£iS& 511/tsec 2 6 2 m s e c 134(isec 
[0 17 1] [&MV3] MBM1 5"CS-&Ufc«fl« •eottft«Atc» a r. 

j£« i ^-fe;wrticttAr^a^tt^<^««ii^*©A- [0172] 

i or 2&r 4 or 

6 5 3 fi s e c 317/isec 1 5 9 u s e c 
-[-0-1-7-3]— [%IM 16-3 "1616m 5 -"Cad-bfcW* «*«ftarCB#Lr^M«««K*-ff*Ufc 



<L£tt©ftfc> 0 ^TlC^T«^ft:^*Sr&^ ^TiC^a? [0 1 7 4] 

3 CsHu-fla2-Ph-OOI:'CHFC 4 Hij 3 

10 CiBi7-fla2-Id2H:«&7 3 

134 CsHn-Hbl-PiKTHii 3 

I 91 
[0 17 5] tta&fifcftKS-fe^rtfcffiA* ♦C©M*?rt©i^^l^ttttAffT*0. M-f 

****a«a«u.-^-f.y^>a r «tt*««i'fc. ♦ ioi7 6j 

1 or 2 5r 4 or 

43lMsec 2 10 /x sec 107/isec 

[0177] [mm 73 mm sTS^ufcw^ •TM«Tfisu fciffi&ttLfcm&Lfc. 

ft^*©«t)0(C£tT(^-r«^ft:&«I«:ft^^T(C^* [0 17 8] 

2 4 C>Hr-^a2-Ph-Id2-CiHii 3 

6 9 C6Hn-Bb2-Di2-Ph-a 3 

B9 CnH>i-Py2-Hb2-Ph3P-C«HM 3 

I 9 1 

[0 1 7 93 «ta«arfc*L=£ir;i/r*3ic^xr5^nii^: »r©«**^i*ia)^-Ei^ttttA»T?»0. 

y^>^tttt*SttU&, [0 18 03 

i or 2sr 4 or 

5 5 1 m s e c 2 8 4 u s e c HSusec 
[0 18 1] **H8~1 7*DHS*fc*K. *HE SKSMIMEfcl. 5 X5?>Wlr7* H75 
ICJ:*MM&*B. C, D, F, G.' J.J. K&Xf XX, #0K=;ir7;W3-/V»B [^7K*afttt»P 

Ls^-r*^i3i«tt«s.* : ? 1 ii®®t;^tt^^«iit ua- 1 1 7] 2%*xm&m»itm\t±<&mni5m 

[0 1 8 23 [mm 8] m«9TttJSLfc#'M [0 18 33 

i or 2sr 4 or 

5 8 3 * s e c 310usec 169iisec 
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(33) 



#B8¥7- 1 7 9 8 5 6 



63 



64 



[0 18 4] [£fiSm 9] &JSW9TfcfflUfcS iO 

» ferric. jjtij-rsHWffi^tTe^wws*^ 

1 OTC 

fc£5&£ 5 7 3 a s e c 
[0 18 6] gllfll 8. 1 9J;D<fl&**fc«K. 

Cc Hi j -Py2-Ph-0 (CH a ) < Ci Ft 
CnE«i-Py2-Ph-0CflsC4Fi 
€• Hi r 0-Pr1-Ph-0(CHi )• CH(CHi )CiHs 
C10H2 1 -Py2-Pb-0(CHi >4 CH(CEi )0CHi 
CiHii-PyZ-PWb-CiHir 
GHiT-Py2-pli-OC«Hii 
Ci Hi 1 -Cr<0O-Ph-Pyl-C 1 1 Bx t 
t* H» -Cy-COO-Ph-W-C 1 1 H» 



[0 18 5] 

2 51c 4 or 

3 0 7 w s e c 167usec 

[0187] [&JM 2 0] T£fc£*«rTaa©Sfi& 
[0 18 8] 

5 
10 
5 
1 0 
7 
1 5 
5 
5 



Ci Br -Cy-COO-Ph-Pyl-C 1 » Ht t 
C 1 7 Hz s O-Ph-P a-CO (CH 1 ) r CH (CHi ) G & 
Ci 0 H» 1 -Py2-Ph-0CH» ' CH(F) C* Hi 
C* Hi 1 -Cy-COO-PMXB 2 • ffl(F) C« & 1 
a Hi ,-Ph-0CO-Ph-Pb-ai(CHs*)0C0C»H. 1 
CiHi7-Py2-Ph-0C0-Ph-F 
CTHnO-Ph-Tll-Pb-CsHii 
C« Hi 1 0-Btb2-Ph-OC0(CHj )»Ca Fi 
Ci Hi x 0-Ph-COS-Ph-OCH t C* Ft 
[0 18 9] XlCIIWffc&^ttMfcflUT, &>T\zm 



5 
2 
5 
2 
6 
2 
3 
3 
1 0 

[0 190] 



1 8 C*Hii-Ha2-CHiO-Ph-Prl-0C0CH; 
9 4 CiHir-Ph^b2-Ph-C=CCioHii 
13 9 CiHii-Hbl-Dt2-Ph-C(Hii 
M 

[01913 *fccnso*a«ufi**JS*To#w^ff 

[0 1 9 23 2ftO0. 7 mrnf?<0#7 X*££ffl&*k, 

*£tt»KBM-6 0 2] 0. 2X-fVynK;U7^3 
-;HSiMI3rafc2 0 0 0 r pmO^tlt-Tl 5#ffl 
&«U ^ffifflS^Jfitfc. 12 0t:iCT2 0 

SC^tt»SP-6 10] 1. OX^^T-fehTSH 
jS«*[s!feft3 0 0 0 r pmWXfcTV:*— T 1 5#|Bja 
6 0»W. 3 0 QVlBtiMGtoMM 

[0 1 9 3] C©ttl^ft<OttK(Ctt7-feT-hW^»- 



•CH(CFi)C4H. 3 
3 
3 
9 1 

40 t>ir, eoamu 1 0 ot:cxioafe«»b'fe/v*ffrti' 
^rmmmm u/3/w7xit) t?3ot:k^«k 

fflRa3>h?;ih€H£l&tt&1 6. 1 
[0194] [itttW4] «S«2 0T?fi'&Lfcttaift 

50 ©#fcT88«ttf$S$?£fmU Rfil©«fttt»« 



(34) &5I¥7-1 7 9 8 5 6 

65 * 

[0 19 5] [HSBfl 2 1] HfSW 2 0 Tffiffi VJttott * 10 19 6] 

«^^«bN o . ansa s*» 

2 5 C«Hit-Ba2-Ph-Io2-CiHir 3 

5 4 C s Hi • -Hb2-Ph-Pa-Ci Ei i 3 

112 C»H.«-flal-PylrOC«Hii 3 

M 91 

[0 1 9 73 £©*fl»rt«ffl*>fc£Wi£<MI« S8E [0 19 8] [&«W2 2] &te«2 OTfcMLfcW* 

2 0 fcHtf 0BftttJ9£JSlvr 3 OiCCfeJtSKib^ro ■ U «ltt*llP*fl«lfc. 

□ >f5Xh*fi!«lt. *«E>tt*3>h9*Mai [0199] 
9. 3T*o&. * 

19 C«Hii-Ba2-FWtHXSfCB<C&>CiH» 2 
9 2 CtHn-WaWMiHu 3 
127 CioHaiO-Hbl-Pyl-CiHi* 3 
M 92 
~ [0-2 -0-0-]-C-O«fl«***«^fcWI-tt4t-<-*«« ★_[.O-2-O-U_[^»W2.3]^ffi0!l2.O^«fflJ^ff^„ 

3>h^Xh«fiUfc. *©«S*3>h^^M*2 [0 2 0 23 

1. OTftofc. * 

1 C.Hi>-fla2-Ph-X.Htr 3 

7 3 CiHiiO-Py2-to2-Ph2F-CsHi: 3 

129 CsHn-Hhl-Pyl-CHiCHj-Pb-CiHiT 2 

M 92 

[0 2 0 33 CO«*l«*ft«i»fc^tti'<«"« t0 2 0 73 [Wt«2 6] **«2 OTttfflLftffU 

2 0tH«OK»tt**m»T3 01C«l«B»»O «AT, *»J75K* [BAfc«tt«fc»LQ 1 8 0 
3>h7^h*W«U&. *©«*3>h?*^ttl 2] lXNMP»*ftfflV>. 2 7 0tTlB*rott/£Ufc 

9 8T*^&. a»tt£<«s«2 o tr^ttco^feT^ttmttffis*^ 

[0 2 0 4] «fi«2 0-2 3J:09i&*tt»fc, « *fMSU *|S«2 0 tHttO*ttT3 0rK*»« 
^tC±5»S)ffi^»N, O, PfttfQ*SWT*&8« ftfc<D3>h7Xh£*t)£Lfc. *<BtSJil3>h7;* h 

tt*a*TO»«rc*»t*3>H5xh*«K<a'3r «2 6. 3ttofc. 

[0 2 0 83 Hffiffl 2 4 , 25Rtf26£»3ia^fc« 
[0 2 0 53 [^SfiW2 4] ^ffi«2 0TffifflL^#'J *™*fift*fc»^Tfc**W«=^*M*tt* 

PVA-l 1 7] 2X*»ttftffl^&«tt^<*««2 fcfc*V>Tt>ttttfc*WL&IS#, R«lC**MO»* 

0 fcH»©3Sri*T?3 0 tlC*il*S««03> ^* h * h*»»6*l*Jlt*«MWU&. 
*tt£Ufcttft. 3>h5*M*20. 2T*^t. [0 2 091 

to 2 o 63 e*im2 s] mmm2 ot?«jbu&s i *B*©i»ttfl^fc*«rr*it«a 

iii5 50 h*<D«n&affe**T**a**fcT*£*#T* 
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(35) 



#B8¥7-1 7 9 8 5 6 



67 



68 



10 



S. ft. **W©«ft*^ft**»^tl/Tm eft 

[01 3 7JPX^^f>fy^ffi^t«fiW^ 

a*. 

[0 5] *H^Tffll^»Sa*TOTB«imwK^0T* 
[0 6 3 0 5 l^^-r^»3WB«lSt^"Cll«©B»&fTtt 

[0 7] &«*ft£*jfflUfc«B*^£Wi-sttas^ 
[083 tta^KHt^57-<'y^3>hD-7fca) a? 

[#-30>&9H 

2 

3 jS93«tt 

. . [013 . . - 



5 X*— fr- 

6 »J-H» 

7 «B 

8 iifafc 
9 

2 1a, 2 1b £& 
2 2 ftSB 
2 3 ttfl*HF 

2 4 5R«T^-^>h 

3 1a. 3 1b BETOOK 
3 3a, 3 3b £J£1KB 

3 4a, 34b jRffi^t— 
1 0 1 3Sra&ft&$a*£S 
102 i^77^y^3>hD-7 
10 3 &7fzn*)V 

104 jtfcWBftlsIfc 

105 ««»BftlE»5 
10 6 



107 
10 8 
10 9 
1 1 0 
1 1 1 
1 1 2 
113 
1 1 4 



GCPU 

*xbcpu 

VRAM 
[0 23 



[063 




9 



241PA) 



21a 



,22 



23 



52 

23 




Si 



21b 
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IH7] 



108-j-tr 
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105 40*201 



(i280xM20Kvh) 



i 



VRAM 



7 T£» 



AH/DL 



5VNC • 



103 
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